Measuread Radiated SeunRd frem
Large Commercial Vessels

Contrelling seurces of radiated neise from
large moedern cruise ships and dependence 6n
prepuision type and Vessell speed.
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Cruise Ship Radiated Seuna

Eight:Vessels
Measured at Navy’s, SEAEAC; Eaciliity

1999-2004

Cooeperatve: Project Between NSWE, NS
and Cruise Lines




Vessel Types

Lengtihr 620 te 960! fi

Pisplacement: 23, te 92 thousand ten
gress

Vintage: 1956, and 1995 through 20)0)2

Prepulsien:

s Steam turbine
s Diese
s Diesel-electric
= Diesel-gas turbine-electric




Wiy cruise ships In this forum?

1. Prepulsion; systems; used by large Vessels
are represented

2. Prepulsion systems; account el moest of
e neise Issues of concerm wWithlarge
\VVessels| In general

3. Solid data set exists



What we will cover

ShewW typical radiated seund spectia
ldentiiy Impoertant SouUnd SeUICES
Compare seund Petween: ships
[DIScUISS Speed dependence

Compare large Vessels te other types



Importance off Controlling
Seund! SeuUrces

SYIIPESINRNECUSHS G Potentizli apRIICEHBRNG]]
VesselrguIetinegrechneleey:

Relevant guestiens:

1. Wihat aceustic eneray. Is most Important (censider
pothrlevel and fiieguency)?

2. \What are the seurces of these energies?



Typicall Cruise Shipr Noise Spectra
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Frequency (Hz)




Erequency: Spectrum

Representative Underwater Sound Spectra

Large vessel

Eared seals
b -

Estimated humpback  Killer whale
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Erequency: Spectrum

Representative Underwater Sound Spectra

Large vessel
Small vessel
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Propeller

Frequency (Hz)
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10rand 15 Kkt
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10 kt
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10rand 15 Kkt
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10 kt

Propeller
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10rand 20 kt
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10rand 20 kt
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Propeller
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Frequency (Hz)
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Propeller

10 kt

Frequency (Hz)

leab uononpay

ot
g
o
-
1
4))
)
[
o
N
(=]

Steam

aulqan) uiep

1o0jesauab auiqing

(=4 (=
- o (=} ==
-— -

pA 006 1€ edotoiw | 21 @p




Frequency (Hz)
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Controlling| Sources

Diesell electric: electric propulsion motors,
GEneratoer enagines; propeller

Diesel: prepulsion eEngines; generator;
ENQINES, reduction gear, prepeller

Steam: turkines, reduction gear, propeller

25



Controlling| Sources

Auxiliary: systems apparently: not as
Important

S SPECIFIC SGUFCES can he! significant
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Seund Seurces and Quieting Efforts

Imporant e dEnti/ ane N ecus Elfons o
AMER/ASOUIGCES

= 2 SlIEnCING standpeInG thieKe S Gliten
ittie ter e gaIned By SlleRCIGrSEconad
OlEEF SPUIGCES
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Comparanility

Compare sound levels and character
between vessels

28
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Envelope
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Eight vessels - 10 kt
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_ 150 ft Tour Vessel - 10 kt

Frequency (Hz)

Vs Other Vessels

Cruise Ship Envelope vs. Other Vessels - 10 kt
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Radiated Seund Level by Vessel Size

10 kt Sound Level by Vessel

Smaller Larger

40 ft 100 ft
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SPeedl Dependence
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Speed Dependence

Overall Sound Level at Two Speeds at 500 yds by Ship
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Speed Dependence — Eight Vessels

Overall sound level vs. ship speed

—®—620 ft Steam
—&—720 ft DE
—8—750ftD
—0O—780 ft DE
—#—790 ft DE
-850 ft DE
—A—860 ft DE
—8—960 ft DGE
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SPeedl Dependence

Seund frremi seme electric propulsion shlps
can lve: faiily: speed independent

IHOWEVEN I SeME Cases electric propulsion
ABISE components cam e highly speed
dependent

Propeller related noeise: can: be: highly:

Speed dependent (role off propeller piteh
setting?)

36



Re-cap

Cruise ship seuna (level, character, and
controlling| seurces) IS, vessel dependent

Propulsion; system related, pewer
generation, and prepeller are typically:
MEst Important seurces

NoISe fremi several Vessels showed
significant speed dependence, but others
exninited less speed dependence
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CARDEROCK

Surface Warfare Center Division




	Measured Radiated Sound from Large Commercial Vessels
	Cruise Ship Radiated Sound
	Vessel Types
	Why cruise ships in this forum?
	What we will cover
	Importance of Controlling�Sound Sources
	Typical Cruise Ship Noise Spectra 
	Frequency Spectrum
	Frequency Spectrum
	Frequency Spectrum
	Diesel electric – 10 kt
	Diesel electric – 10 and 15 kt
	Diesel electric – 10 kt
	Diesel electric – 10 and 15 kt
	Diesel electric – 10 kt
	Diesel electric – 10 and 20 kt
	Diesel/gas turbine/electric – 10 kt
	Diesel/gas turbine/electric – 10 and 20 kt
	Diesel – 10 kt
	Diesel – 10 and 20 kt
	Steam – 10 kt
	Steam – 10 and 20 kt
	Controlling Sources
	Controlling Sources
	Sound Sources and Quieting Efforts
	Comparability
	Comparability
	Comparability – Cruise Ships Envelope
	Cruise Ships Vs Other Vessels
	Radiated Sound Level by Vessel Size
	Speed Dependence
	Speed Dependence
	Speed Dependence – Eight Vessels
	Speed Dependence
	Re-cap

